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line ; but by proper choice of the origin and coordinate axes, any geodesic line may be given the equations x0 = 0, x3 = 0 and hence the theorem holds universally.    It may be explicitly noted that we have not proved that a geodesic line may not have a length less than 2-7T/&, nor that all geodesic lines have the same length. We are now prepared to prove the proposition : To any set of values (XQ, xv x2, #3) satisfying the fundamental rela-tion
corresponds one and only one point of space.
In the proof, it will be convenient to separate the three cases of zero, negative, and positive curvature.
1. If k = 0, the coordinates of any point are
2. If k = ikf , the coordinates are sinh &
,   ,, a;0 = cosh k r           (* = 1, 2, 3).
3. If k is real, the coordinates are
. 7
sm kr a.. _ ^ _ _ ?    3?o
^ cos fo.           (t = 1 , 2, 3).
It is now readily seen that if the quantities %. are given, the quantities a,, a2, a3, r are uniquely determined in cases 1 and 2, except for sign ; while in case 3 multiples of 27r//c may be added to r and the signs are also ambiguous.    The change of sign of all |I          four quantities (a., r) does not alter the point determined by them
and an addition of 27r/k to r in case 3 amounts simply to traversing the length of the geodesic line one or more times. Given the quantities xi therefore, we lay off at 0 a definite direction a. and measure on the geodesic line with this direction a definite distance r. We obtain in this way one and only one point.es of
